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A Zootechnical Simulation on Circulation of Substance in Paddy Region 
As a Model Case on Feed Making of Rice Plant Cultivated 
with High Fertilization of Livestock Waste 
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Yamagata University， Tsuruoka 997， Japan 
(Received Septer山er1， 1994) 
Summary 
This work was conducted to examine the utilization rate of nitrog巴nin case of cultivation of rice 
plant with high fertilization of animal wastes and to simulate the circulation on substances of nutrient 
yield， animal products and wastes巴xcretedthrough the medium of animal. Rice crop was cultivated 
with one and half， and thrice of conventional amount (8 kg/ 10 a) of nitrogen ; i， e.， slurry of dairy 
cows was fertilized in only basal， and basal plus additional fertilizers. The whole crop of rice plant 
was harvested at stages of milk， dough， y巴llowand full， and was ensiled. The utilization rate of ni-
trogen ranged from 3.0 to 24.8%， and high rate was obtain巴din cultivating with additional fertilizer. 
In the case of c山 ivati昭 onlyby basal fertil悶 r，the digestible nutritient yield (TDN) per 10 a at the 
yellow stage was 623 kg and 682 kg in one and half， and in thrice， respecti vely. N utritional yield was 
simulated to deserve the animal products of 2，238 kg milk and 64 kg beef in the plot of thrice amount of 
nitrogen fertilizer， and 2 % urea supplement to rice plant silage on dry matter basis increas巴dby 10% 
in animal products. When the feces and urine excreted are fertilized in the following year， the deficien-
cy of nitrogen was estimated to be 4 kg and 16 kg per 10 a in one and half， and thrice of nitrog巴n，
respectively. 
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1)現在 :長崎県世知原町役場 (SechibaruTown Office， 


































の生育ステ ジに行った.晴天の日に， 24 (4X6)株に



































子吸光法， KとNaは炎光法 pはモ リブデンブルー比
色法4)にて測定した 尚，水稲は播種後25日間ハウス内




































Table 1. pH and chemical compositions1) of cow waste 
(slurry) used in cultivated. trial ofrice plant 
pH Moisture T. N .幻 NH.-N K Na Ca Mg P 
一一一一 (%) 一一一一一一一一 (mg%)一一一一
7.6 97.6 0.13 0.04 61 34 39 24 27 



































Table 2. Apparent utilization rate of nitrogen1) in 
cultivated trial of whole crop of rice plant 
with high fertilization of cow waste 
Strain Level of N Growth stage 
fertilizer2) Milk Dough Yelow Ful 
(%) 
V2 One and half2) 3.0 13.5 14.1 4.1 
Thrice2) 7.7 12.9 12.2 9.9 
V3 One and half2) 24.2 34.8 25.5 33.1 
Thrice2) 16.7 17.7 20.9 27.1 
1) ; Yield of nitrogen in experimental plotー
Yield of nitrogen in control plot (none) 
XlOO 
Amount of nitorogen fertilized 
2) ; See notes ωFig.1 and Fig.2. 
Table 3. Dry matter intake， apparent digestibility and N retention in whole crop silage of 
rice plant 
Level of N Dry matter intake Apparent d駅 st刷 N retention 
fertilizer (g/BWl (kg) 0.75 /day) C. protein C.fat NFE2) C. fiber (g/BW1) (kg) 075/ day) 
None 45.0 41. 6b 3) 66.3 70.6 44.0 -25.7 
One and half 43.7 39.2b 67.2 69.8 41.8 6.0 
Thrice 43.9 50.8b 66.0 69.4 53.3 32.8 
Thrice+urea4) 34.6 77.3" 67.1 68.3 55.5 123.9 
1) ; Bogy weight. 
2) ; Nitrogen free extract. 
3) ; Means w凶 differentsuperscripts are significantly dぽerentat the 0.05 probability level. 
4) ; Two % urea was supplement to whole crop silage of rice plant on dry mater basis. 
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Level of N fertilizer 
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Milk Dough Yellow Full 
Growth stage 
Fig. 1. Changes in dry matter yield of whole crop silage of rice plant (V2 srai心with
growth stage. Cow waste (as slurry) was fertil四 donly on basal application at the 
three nitrogen levels of none， one and half， and thrice with that of the conventional 
amont(8kg/lOa) used in Yamagata Prefecture， Means with different superscr叩tsare 
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Fig. 2. Changes in nitrogen content of whole crop 剖lageof rice plant 
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Fig. 3. Changes in nitrogen yield of whole crop silage of rice plant 
(V2 strain) with growth stage 
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Fig. 4. Changes in dry matter yield of whole crop silage of r悶 plant(V3 strain) 
with growth stage. Cow waste (as sl urry) was fertilized on 75 % basal and 
25 % additional applications at the three nitrogen levels of none， one and 
half， and thr問 withthat of the conventional amount (8kg/lOa) used in 
Yamagata Prefecture. Means with diferent superscripts are significantly 






































Fig. 5. Changes in nitrogen content of whole crop silage of riceplant 
(V3 strain) w凶 growthstage. 
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Mi lk Dough Yellow Full 
Growth stage 
Fig. 6. Changes in nitrogen yield of whole crop silage of rice plant 
(V3 stra川withgrowth stage. 
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たが， 3試験区の乾物中の一般成分とサイレージの有機 特に，尿素を添加すると無肥料区の642%と著しく 増大
酸組成， VBN及び品質には大差がなかった.即ち，乾 した また， TDN収量でも，同様に窒素の施用量に伴
物中の粗蛋白質は4.3%から4.8%であり，サイレージの い有意に増加した.即ち， 10a当たりで無肥料区480kg，
新鮮物中の有機酸組成のうち乳酸は0.18%から0.22%， 1.5倍量区623kg， 3倍量区682kgであった.この TDN




Table 4. Simulation on circulation of substance among yield of digestible nutrient， 
animal products and nitrogen fertilizer 
Level of N Yield of digestible nutrients Animal product Nitrogen Difference 7) 
fertilizer DCPl) TDN2) Milk3) Beer) fertilizer6) 
(kg/lOa) 
one 14.9< 480.2< 1574 45 
(100) 5) (100) 5) 
One and half 19.5C 623.4b 2044 60 12 4 
(131) (130) 
Thrice 28.1b 682.6，b 2238 64 24 16 
(189) (142) 
Thrice + urea 95.6' 762.5' 2500 70 24 8 
(642) (159) 
1) ; D伊 stiblecrude protein. 2); Total digestible nutrients. 
3) ; Milk yield was estimated from TDN required for milk production contained with 3.5 % milk 
fat in]apanese Feeding Staロdardfor Dairy Cattle. 
4) ; Beef yield was estimated from TDN required for 1 kg of daily gain in 500 kg body weight of 
castrated beef cattle in ]apanese Feeding Standard for Beef Cattle. 
5ω) ; Figures i叩nparent白hesesare index c∞ompanr叫I
6) ; Calculated from c∞0叩nventionalamount used in Yamagata Prefecture. 
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